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METHOD AND DEVICE FOR IMPROVING
NETWORK DISCOVERY AND SELECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/237,314, filed on Sep. 20, 2011, which is a
continuation of International Patent Application No. PCT/
CN2009/070914, filed on Mar. 20, 2009. The afore-men-
tioned patent applications are hereby incorporated by refer-
ence in their entireties.

FIELD OF THE TECHNOLOGY

The present invention relates to operation network selec-
tion technology, and more specifically relates to a method and
network for improving Network Discovery and Selection.

BACKGROUND OF THE INVENTION

As described in FIG. 1, a 3GPP network or a Wifi network
is combined by more than one Tracking Area (TA), and User
Endpoint (UE), which register in an area including one TA or
more than one TA (TA list). Usually, the UE receives and
saves the TA or TAs sent from an area that the UE has regis-
tered. For example, the UE receives TA1 sent from areal and
saves it in its TA list when the UE is moving into areal. If later
the UE moves into area2, it receives TA2 sent from area2 and
adds TA2 into its TA list or replaces TA1 with TA2. When the
UE moves into a new TA, a Tracking Area Update (TAU)
procedure will be initiated.

In a conventional network, as described in FIG. 2, most of
the areas are covered by the same radio technologies, e.g. a
Long Term Evolution (LTE) network or other 3GPP network,
and a default mobility policy can be applied. Only in some
narrow area which is covered by different radio technologies,
e.g. an LTE network and Wifi network, and a special mobility
policy shall be applied. The mobility policies include:

1) Inter system mobility policy including a set of operator-
defined rules and preferences that affect the inter-system
mobility decisions taken by the UE; and

2) Access network discovery information including a list of
access networks available in the vicinity of the UE for all the
access technology types requested by the UE.

In the 6 TAs (TA1~TA6) of FIG. 2, different mobility
policies are applied:

TAA4: outside of the Wifi area, the LTE network is selected.

TA2, 3, 6: inside the Wifi area, the WiFi network is
selected.

TA1: almost outside of the Wifi area, the LTE network is
selected.

TAS: part of the TA is inside of the Wifi area, the network
selection is based on more accurate location information.

When the UE is moving between TAs covered by different
networks, the mobility policy will be updated. A special TA is
the TA or a TA List at which the mobility policy will be
updated ifthe UE is moving into the special TA. A non-special
TA is the TA or TA List at which the mobility policy will not
be updated if the UE is moving into the non-special TA. In
FIG. 2, the TA or TA List which overlapped overlay by dif-
ferent radio technologies are the special TAs. So TA2, TA3,
TAS5 and TA6 are the special TAs when UE is located in TA1;
TA1, TA4 and TAS5 are the special TAs when UE is located in
TA2.

In the 3GPP network, as described in FIG. 3, when the UE
is moving between the TAs, the mobility management is
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2

implemented by an MME (Mobility Management Entity) via
tracking the UE’s location or the TA. MME functions include
Tracking Area list management. All the tracking areas in a
Tracking Area List to which a UE is registered are served by
the same serving MME. Tracking Area list management com-
prises the functions to allocate and reallocate a Tracking Area
Identity list to the UE. Moreover, the Network Discovery and
Selection is implemented by an ANDSF (Access Network
Discovery and Selection Function). The ANDSF contains
data management and control functionality necessary to pro-
vide network discovery and selection assistance data as per
operators’ policy. The ANDSEF is able to initiate data transfer
to the UE, based on network triggers, and respond to requests
from the UE. The ANDSF stores the network topology infor-
mation and shall send available access network(s) and the
mobility policies to the UE in response to the UE’s request or
based on the network triggers.

The 3GPP has described a mechanism of Network Discov-
ery and Selection by sending the mobility policies from the
ANDSEF to the UE (see 3GPP TS 23.402 and TS 24.302). As
described in 3GPP, there are two methods, push model and
pull model, for ANDSF to send the policies to the UE.

In the push model the ANDSF may update the inter-system
mobility policy based on network triggers. To provide the UE
more useful and precise information, the ANDSF shall be
able to limit the information provided to the UE, which is
based on the UE’s current location, UE capabilities, etc.

In the pull model of communication, the UE sends a query
to the ANDSF to retrieve information about available access
networks in its vicinity. The UE may include the following
information in the request: 1) UE’s current location; and 2)
UE capabilities (e.g. a list of access networks that can be
selected).

But the 3GPP did not describe detail mechanism which is
necessary to Network Discovery and Selection:

In push model, how the ANDSF gets the network triggers
to update the inter-system mobility policy, and how the
ANDSF gets the UE’s current location for limiting the infor-
mation provided to UE are not described.

In pull model, when the UE sends query to the ANDSF is
not described.

Therefore, in current 3GPP specification, there is no
mechanism to update the mobility policies to the UE when the
UE is moving to a new area.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide method, a
MMF and a MPF for improving Network Discovery and
Selection suitable for a UE which is moving into a new TA.

According to one aspect of the present invention, a method
for improving Network Discovery and Selection comprising:
receiving, by a MMF, a TAU request including the new TA
from the UE; allocating, by the MMF, a new TA List accord-
ing to the new TA in the TAU request; sending, by the MMF,
the new TA List to the UE; sending, by the MMF, a TA
information to a Mobility Policy Function, MPEF, for updating
mobility policy of the UE if the new TA is a special TA
covered by different networks.

According to another aspect of the present invention, a
method for improving Network Discovery and Selection
comprising: receiving, by a MPF, a TA information for updat-
ing mobility policy of the UE; updating the mobility policy of
the UE if the new TA is a special TA covered by different
networks.

According to another aspect of the present invention, a
MMF for improving Network Discovery and Selection com-



US 9,143,918 B2

3

prising: a storing unit which is configured to store the network
topology information; a allocating unit which is configured to
generate a new TA list according to the network topology
information in the storing unit and the current location of the
UE in the TAU request; a TA information unit which is con-
figured to send a TA information including the new TA list to
update the mobility policy.

According to another aspect of the present invention, a
MPF for improving Network Discovery and Selection com-
prising: a receiving unit which is configured to receive a TA
information to update the mobility to the UE; a storing unit
which is configured to store mobility policies; a updating unit
which is configured to get the updated policy from the storing
unitand send it to the UE ifthe new TA is a special TA covered
by different networks.

According to another aspect of the present invention, a
system comprising for improving Network Discovery and
Selection suitable for a UE which is moving into a new TA,
comprising a MMF and a MPF being capable of performing
the method of claims 1 to 11.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a 3GPP network or Wifi network combined by
more than one Tracking Area;

FIG. 2 is an existing network covered by different tech-
nologies;

FIG. 3 is a basic architecture applied for the existed net-
work;

FIG. 4 is a basic architecture applied for present invention;

FIG. 5 is a brief flow chart illustrating the process of
improving Network Discovery and Selection in Push model
according to an embodiment of the present invention;

FIG. 6 is a flow chart illustrating the process of improving
Network Discovery and Selection in Push model according to
an embodiment of the present invention;

FIG. 7 is a brief flow chart illustrating the process of
improving Network Discovery and Selection in Push model
according to another embodiment of the present invention;

FIG. 8 is a flow chart illustrating the process of improving
Network Discovery and Selection in Push model according to
another embodiment of the present invention;

FIG. 9 is a brief flow chart illustrating the process of
improving Network Discovery and Selection in Pull model
according to another embodiment of the present invention;

FIG. 10 is a flow chart illustrating the process of improving
Network Discovery and Selection in Pull model according to
another embodiment of the present invention;

FIG. 11 is a brief flow chart illustrating the process of
improving Network Discovery and Selection in Pull model
according to another embodiment of the present invention;

FIG. 12 is a flow chart illustrating the process of improving
Network Discovery and Selection in Pull model according to
another embodiment of the present invention;

FIG. 13 is the structure of a Mobility Management Func-
tion for improving Network Discovery and Selection accord-
ing to another embodiment of the present invention;

FIG. 14 is the structure of a Mobility Management Func-
tion for improving Network Discovery and Selection accord-
ing to another embodiment of the present invention;

FIG. 15 is the structure of a Mobility Policy Function for
improving Network Discovery and Selection according to
another embodiment of the present invention; and

FIG. 16 is the structure of a Mobility Policy Function for
improving Network Discovery and Selection according to
another embodiment of the present invention.
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4
DETAILED DESCRIPTION OF THE INVENTION

In order to make the object, the technical scheme and the
advantages of the present invention clearer and more obvious,
the present invention will be described in detail hereinafter
with reference to embodiments and accompanying drawings.

One of the embodiments of this invention is to update the
mobility policies to the UE when UE is moving to a new area.

According to one embodiment, the basic architecture
applied for the invention is described in FIG. 4 including
MMF (Mobility Management Function, e.g. MME in 3GPP)
and MPF (Mobility Policy Function, e.g. ANDSF in 3GPP).
Mobility management performed by MMP includes allocat-
ing the UE’ TA List and storing the UE’s status and TA. The
MPF stores the network topology information and shall send
available access network(s) and operator’s policy to the UE in
response to the UE’s request or based on the network triggers.
Both MMF and MPF are logical elements and can be located
at a same physical network element.

The mobility policies updating may be based on the sub-
scriber profile of the UE or any other information which
network has. The updating may be happened when service is
active or no service is active.

When UE is moving into a special TA, a TA covered by
different networks, MMF or UE informs MPF with TA infor-
mation and then MPF sends the updated mobility policy to the
UE based on the TA information.

Inpush model, during the TAU procedure, MMF informs a
TA information of the UE to MPF when UE is moving into a
special TA, and then MPF sends the updated mobility policy
to the UE. The TA information may be TA or TA List, In case
of TA, the TA information is sent from UE to MMF, MMF
informs MPF only when the TA UE moving into is one of the
special TAs.

In case of TA list, the TA information is allocated by MMF,
MMF informs MPF only when the TA list allocated by MPF
include one of the special TAs.

In pull model, during the TAU procedure, UE informs the
MPF with a TA information of itself to request the updated
mobility policy from MPF. The TA information can be TA or
TA List. In case of TA, the TA information is detected by UE;
in case of TA List, the TA information is allocated by MMF
and sent to UE.

Inboth push model and pull model, the TAU procedure can
be initiated by UE when UE detects a change to anew TA and
in the list of TAs, or UE detects that the time for a periodic
TAU is reached.

The special TAs identified is not included in the TA List
with any other TAs when MMF allocated the new TA List to
the UE. It optimizes the TA list allocated by MMF.

One embodiment of Push model according to present
invention is shown in FIG. 5 and FIG. 6. In this embodiment
when a UE is moving into a new TA and send a TAU request
to MMF, MMF allocates a TA list to the UE and check
whether the TA which the UE is moving into is a special TA
oranon-special TA close to a special TA. If the TA is a special
TA, the MMF sends a TA information including the special
TA to the MPF. The detailed process of mobility policy updat-
ing comprises the following steps:

Step 101: MMF gets the special TAs.

The special TAs is originated based on the subscription
profile of UE (e.g. authentication information including the
information indicating whether a radio access can be visited
by UE), the network topology and any other information for
access network selection. The special TAs may be sent from
MPF (e.g. ANDSF), HSS, AAA server, Network Manage-
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ment, or other equipment. Moreover, the special TAs may be
configured in the MMF. In this embodiment, the special TAs
is sent from ANDSF.

The special TAs has two kinds of granularities, network
granularity and user granularity.

In case of network granularity, the special TAs is based on
the network information, network topology and access net-
work status. The special TAs is available for all the UEs in a
same network, including the UE roaming to the area, because
the MPF (e.g. ANDSF) can send the special TAs to the MMF
and MME can also send the special TAs to UE. The MPF can
send the special TAs to the MMF when bootstrap or access
network status changes. The special TA may be updated when
the network topology changes. For example, when a new
WiF1i network starts or stops working and the ANDSF detects
the WiFi network status changed, a new special TAs can be
sent to the MME.

In case of user granularity, in additional to the network
information, the special TAs is based on the user information,
e.g. User Profile, User preference, terminal capability. The
special TAs is only available for the certain UE which has the
user information. When UE attachment or TAU with MMF
changed, the MPF can send the special TAs of the UE to the
MMF based on the request from MME. For example, when
MMF request user profile from HSS, MMF request special
TAs from MPF also. The special TAs may be updated when
the subscription profile of UE changes. For example, if the
Wifi network is not permitted to be visited by UE, the area
covered by the Wifi network are not special TAs and can be
updated. The special TAs may also be updated when any other
information for access network selection (e.g. user prefer-
ence) changes.

In roaming scenario, the MPF in visited network have the
network information and the ANDSF in home network have
the user information, the 2 ANDSF can work together to send
the special TAs to the MMF.

Step 102: UE sends a TAU request to the MMF when UE is
moving between the non-special TAs.

The TAU procedure can be initiated by UE when UE
detects a change of TA and the new TA is out of the TA List,
or UE detects that the time for a periodic TAU is reached. The
TAU request includes UE’s current location, the TA which
UE is moving into.

Step 103: MMF allocates a new TA list and sends the TA
list to UE.

The new TA list may be allocated according to network
topology and includes UE’s current location, the TA the UE is
moving into.

Moreover, the MMF checks whether the UE is moving into
a special TA. For example, the MMF can maintain one special
TA list table, which includes alist of the special TAs. If the TA
which UE is moving into is included in the special TA list
table, it means the UE is moving into a special TA. When
allocating a new TA List, the MMF may exclude the special
TA from the new TA List. So after allocating the new TA list,
MMF checks it to determine if the UE is moving into a special
TA according to the new TA List and the special TA list table.
Ifany of the TA in the new TA list is included in the special TA
list table or any of the TA in the special TA list table is
included in the new TA List, it means that the UE is moving
into a special TA; if none of the TA in the new TA List is
included in the special TA list table or none of the TA in the
special TA listtable is included in the new TA list, it means the
UE is not moving into a special TA. In this step none of the
special TAs identified by MPF in step 101 is included in the
TA list because the UE is moving between non-special TAs.

Step 104: UE is moving into a special TA;
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6

Since none of the special TAs identified by the MPF in step
101 is included in the new TA list allocated by MMF in step
103, it is necessary that the UE send a TAU request to MMF
when UE is moving to a special TA. The TAU request includes
the UE’s current location, the TA which the UE is moving
into.

Step 106: MMF allocates a new TA List to the UE and
informs the MPF with a TA information including the special
TA.

The MMF checks whether the UE is moving into a special
TA after receiving the TAU request from the UE. Only when
UE is moving to a special TA, MMF informs the MPF. So
MPF gets the network triggers and the UE’s current location.
For example, MMF can maintain one special TA list table
which includes a list of the special TAs and check if the UE is
moving into a special TA by the way in the step 103. If the TA
UE is moving into is included in the special TA list table, it
means the UE is moving into a special TA.

It is also possible that MMF does not connect to the MPF
directly, and transmits the current TA to MPF via other net-
work elements. e.g. MMF sends the current TA to SGW,
SGW forwards it to PDN GW, PDN GW forwards it to PCRF,
and PCRF forwards it to the ANDSF.

Step 107: MPF sends the updated inter-system mobility
policy to UE

It may trigger the Handover to another access network.

Another embodiment of Push model where the TA infor-
mation is a TA list according to present invention is shown in
FIG. 7 and FIG. 8. In this embodiment the special TAs is not
sent to the MME and MME has no information of special TA.
So when the UE is moving into a new TA and send a TAU
request to MME, MME allocates a TA list to UE and inform
the MPF witha TA information including the TA list. Then the
MPF checks whether the TA list includes a special TA. It
means that the UE is moving into a special TA or a non-special
TA close to a special TA. If UE is moving into a special TA or
a non-special TA close to a special TA, the ANDSF sends
updated policy to the UE. The detailed process of this
embodiment comprises the following steps:

Step 201: UE is moving between the non-special TAs.

Step 202: UE sends a TAU request to the MME.

The TAU procedure can be initiated by UE when UE
detects a change to a new TA and in the list of TAs, or UE
detects that the time for a periodic TAU is reached.

Step 203: MME allocates a new TA List and sends it to the
UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into.

Step 204: MMF informs the MPF with a TA information
including the new TA list allocated to the UE.

After receiving the TA information including the TA list
from MMEF, the MPF checks whether the mobility policy shall
be updated. If any TA included in the TA List is a special TA
covered by different access technologies, the mobility policy
shall be updated, otherwise, the mobility policy shall not be
updated. In this step, as the UE is moving between non-
special TAs, the TA list allocated by the MMF does not
include any special TA which covered by different access
technologies; therefore, MPF does not update the mobility
policy to UE.

Since the MPF can store the network topology information
and/or special TA list table, it is capable of identifying
whether the TA the UE is moving into is a special TA. For
example, MPF may check by the way described in the step
103.
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It is also possible that MMF does not connect to the MPF
directly, and transmits the current TA to MPF via other net-
work elements. e.g. MMF sends the current TA to SGW,
SGW forwards it to PDN GW, PDN GW forwards it to PCRF,
and PCRF forwards it to the MPF. So the MPF can get the
network trigger and current location of the UE directly or
indirectly from the MMF.

Step 205: UE is moving to a special TA ora non-special TA
close to a special TA.

Step 206: UE sends a TAU request to the MME.

The TAU procedure can be initiated by UE when UE
detects a change to a new TA and the new TA is out of the TA
List or UE detects that the time for a periodic TAU is reached.

Step 207: MMF allocates a new TA List and sends it to the
UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into. If the UE is moving to a special
TA, the special TA is included in the TA List. Since in this
embodiment the MMF hasn’t the special TA list table, if the
UE is moving to a non-special TA close to a special TA, it is
possible that the special TA may also be included in the TA
List.

Step 208: MMF informs MPF with a TA information
including the TA List allocated to the UE.

Responding to the TA information, the MPF checks
whether the TA List includes any special TA. In this step, the
special TA is included in the TA List. Since the MPF can store
the network topology information and/or special TA listtable,
it is capable of identifying whether the TA the UE is moving
into is a special TA. For example, MPF may check by the way
in the step 103.

Step 209: MPF sends the updated inter-system mobility
policy to UE if the TA list includes a special TA.

The updated mobility policy may include the policy like
“handover when moving into the special TA”.

Another embodiment of Pull model according to present
invention is shown in FIG. 9 and F1G. 10. In this embodiment,
when the UE is moving into a new TA and send a TAU request
to MMF, MMF allocates a TA list to UE. Then the UE sends
a policy updating request to the MPF. After receiving the
request from the UE, the MPF checks whether the UE is
moving into a special TA. If UE is moving into a special TA,
the MPF sends the updated policy to the UE. The detailed
process of this embodiment comprises the following steps:

Step 301: UE is moving between the non-special TAs

Step 302: UE sends a TAU request to the MMF.

The TAU procedure may be initiated by UE when UE
detects a change to a new TA and the new TA is out of the TA
List, or UE detects that the time for a periodic TAU is reached.
The TAU request includes UE’s current location, the TA
which UE is moving into.

Step 303: MMF allocates a new TA List and sends the TA
List to UE.

The new TA List may be allocated according to network
topology and includes UE’s current location, the TA which
the UE is moving into.

Step 304: UE sends a mobility policy request including a
TA information about the new TA list to MPF.

UE requests mobility policy from MPF via a mobility
policy request and the new TA List received from the MMF is
included in the request.

Step 305: MPF sends the inter-system mobility policy to
UE based on UE’s request.

After receiving the request from the UE, the MPF checks
whether the UE is moving into a special TA. Since the MPF
can store the network topology information and/or special TA
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8
list table, it is capable of identifying whether the TA the UE is
moving into is a special TA. For example, MPF may check by
the way in the step 103.

In this step, the mobility policy is not updated one since the
UE is moving between the non-special TA,

Step 306: UE is moving to a special TA or a non-special TA
close to a special TA.

Step 307: UE sends a TAU request to the MMF.

Step 308: MMF allocates a new TA List and sends it to UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into.

Step 309: UE sends a mobility policy request including a
TA information about the new TA list to MPF.

UE requests mobility policy from MPF via a mobility
policy request and the new TA List received from the MMF is
included in the request.

Step 310: MPF sends the updated inter-system mobility
policy to UE based on UE’s request.

After receiving the request from the UE, the MPF checks
whether the UE is moving into a special TA. Since the MPF
can store the network topology information and/or special TA
list table, it is capable of identifying whether the TA the UE is
moving into is a special TA. For example, MPF may check by
the way in the step 103.

In this step as a special TA is included in the new TA List
from UE, the mobility policy is updated. The updated mobil-
ity policy may include the policy like “handover when mov-
ing into the special TA”.

Another embodiment of Pull model according to present
invention is shown in FIG. 11 and FIG. 12. In this embodi-
ment, when the UE is moving into a new TA and send a TAU
request to MMF, MMF allocates a new TA list to UE and
check if the UE is moving into a special TA. If the UE is
moving into a special TA, the MMF sends a TA information
including the new TA list and a indicator to the UE. Then the
UE sends a policy updating request to MPF if there is an
indicator in the TA information and the MPF sends updated
policy to the UE. The detailed process of this embodiment
comprises the following steps:

Step 401: MMF gets the special TAs.

The special TAs can be sent from MPF, HSS, AAA server,
Network Management, or any other equipment and have the
same character to that of the special TAs in step 101. More-
over, the special TAs may be configured in the MMF. In this
example, the special TAs are configured in the MMF.

Step 402: UE sends a TAU request to the MMF when UE is
moving between the non-special TAs.

The TAU procedure may be initiated by UE when UE
detects a change to a new TA and the new TA is out of the TA
List or when UE detects that the time for a periodic TAU is
reached. The TAU request includes UE’s current location, the
TA which UE is moving into.

Step 403: MMF allocates a new TA List and sends it to the
UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into.

Upon receiving the TAU request from the UE, the MMF
checks whether the UE is moving into a special TA by the way
described in the step 103.

Ifthe UE is moving into a special TA, the MMF shall send
the UE a TA information including the new TA list and a
mobility policy request indicator, otherwise only the new TA
list is included in the TA information. In this step, no mobility
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policy request indicator is existed and only the new TA list is
sent to the UE because the UE is moving between the non-
special TAs.

Another variety is that a special TA may also be included in
the new TA List if the UE is moving to a non-special TA close
to the special TA.

Upon receiving the TA information the UE checks whether
there is a mobility policy request indicator existed in the TA
information received from MMEF. If there is a mobility policy
request indicator, the UE requests mobility policy from MPF,
otherwise, the UE does not request mobility policy from
MPF. In this step, no mobility policy request indicator is
existed.

Step 404: UE is moving to a special TA ora non-special TA
close to the special TA.

Step 405: UE sends TAU Request to MMF when UE is
moving to the special TA or the non-special TA close to the
special TA.

The TAU procedure may be initiated by UE when UE
detects a change to a new TA and in the list of TAs, or UE
detects that the time for a periodic TAU is reached. The TAU
request includes UE’s current location, the TA which UE is
moving into.

Step 406: MMF allocates a new TA List and sends the TA
List to UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into.

Upon receiving the TAU request from the UE, the MMF
checks whether the UE is moving into a special TA by the way
described in the step 103.

If'the UE is moving into a special TA, the MMF shall send
the UE a TA information including the new TA list and a
mobility policy request indicator, otherwise only the new TA
list is included in the TA information. In this step, a mobility
policy request indicator and the new TA list are sent to the UE
because the UE is moving into a special TA.

When allocates a new TA list, the MMF may exclude the
special TA from the new TA list. So another variety is that a
special TA may also be included in the TA List if the UE is
moving to a non-special TA close to the special TA.

Step 407: UE requests mobility policy from MPF.

Upon receiving the TA information from the MMF, the UE
checks whether there is a mobility policy request indicator
existed in the TA information received from MMEF. If there is
a mobility policy request indicator, the UE sends a mobility
policy updating request to update mobility policy from MPF,
otherwise, the UE does not request mobility policy from
MPEF. In this step, a mobility policy request indicator is
existed and the UE requests mobility policy from MPF. The
TA information received from MMF is included in the request
sent to the MPF. Another variety is that only the new TA list
or the special TA is included in the request sent to the MPF.

Step 408: MPF sends the updated inter-system mobility
policy to UE based on UE’s request.

As a special TA is included in the TA List from UE, which
may be checked by the MPF by the way described in the step
103, the mobility policy is updated. If it is not the TA list but
the special TA is included in the request from the UE, the
mobility policy is also updated. The updated mobility policy
may trigger the handover to another network.

In this embodiment, if one of the special TAs is included in
the TA information MMF allocates to the UE, MMF sets a
mobility policy request indicator and sends it to the UE with
the TA information, then UE requests the updated mobility
policy from MPF only when the mobility policy request indi-
cator existed. It avoids the unnecessary policy requests
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because if there’s no special TA in the TA information, the
update of mobility policy is not necessary.

Another embodiment of Pull model is based on the previ-
ous embodiment. In this embodiment the UE has stored poli-
cies, e.g. according to the profile of the user, and the UE can
update the policies by itself. These policies have been set in
the UE by the operator. For example the operator can define:
“use operator’s hotspot whenever is available”. The detailed
process of this embodiment comprises the following steps:

Step 501: The MMF gets the special TAs.

The special TAs can be sent from MPF, HSS, AAA server,
Network Management, or any other equipment and have the
same character to that of the special TAs in step 101. More-
over, the special TAs may be configured in the MMF. In this
example, the special TAs are configured in the MMF.

Step 502: UE sends a TAU request to the MMF when UE is
moving between the non-special TAs.

The TAU procedure may be initiated by UE when UE
detects a change to a new TA and the new TA is out of the TA
List, or UE detects that the time for a periodic TAU is reached.
The TAU request includes UE’s current location, the TA
which UE is moving into.

Step 503: The MMF allocates a new TA List and it to the
UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into. When allocates a new TA list,
the MME may exclude the special from the new TA list.

Upon receiving the TAU request from the UE, the MMF
checks whether the UE is moving into a special TA by the way
described in the step 103.

Ifthe UE is moving into a special TA, the MMF shall send
the UE a TA information including the new TA list and a
mobility policy request indicator, otherwise only

TA list is included in the TA information. In this step, no
mobility policy request indicator is existed and only the new
TA listis sent to the UE because the UE is moving between the
non-special TAs.

Another variety is that a special TA may also be included in
the TA List if the UE is moving into a non-special TA close to
the special TA.

Upon receiving the TA information the UE checks whether
there is a mobility policy request indicator existed in the TA
information received from MMF. In this step, no mobility
policy request indicator is existed.

Step 504: UE is moving to a special TA or a non-special TA
close to the special TA.

Step 505: UE sends TAU Request to MMF when UE is
moving to the special TA or the non-special TA close to the
special TA.

The TAU procedure may be initiated by UE when UE
detects a change to a new TA and in the list of TAs, or UE
detects that the time for a periodic TAU is reached. The TAU
request includes UE’s current location, the TA which UE is
moving into.

Step 506: MMF allocates a new TA List and sends the TA
List to UE.

The new TA List may be allocated according to network
topology and includes the UE’s current location, the TA
which the UE is moving into.

Upon receiving the TAU request from the UE, the MMF
checks whether the UE is moving into a special TA. The MMF
can maintain a special TA list table, which includes a list of
the special TAs. When allocates a new TA List, MMF checks
every TAs inside the new TA List. If any of the TA in TA list
is included in the special TA list table, it means the special
TAs is included in the TA List and thus the UE is moving into
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aspecial TA; if none ofthe TA listis included in the special TA
list table, it means the special TAs is not included in the TA
List and thus the UE is not moving into a special TA.

If'the UE is moving into a special TA, the MMF shall send
the UE a TA information including the new TA list and a
mobility policy request indicator, otherwise only the new TA
list is included in the TA information. In this step, a mobility
policy request indicator and the new TA list are sent to the UE
because the UE is moving into a special TA.

Another variety is that a special TA may also be included in
the TA List if the UE is moving to a non-special TA close to
the special TA.

Step 507: UE automatically apply stored policies.

In this embodiment, since UE has stored policies, it is not
necessary for the UE to require updated policy from the MPF
which means switch on 2nd air interface, perform vertical
Handover, and inform MMF about HO to hotspot.

In all the examples above, the TAU request from UE to
MMF can be replaced by any other message which UE report
its current TA to the MME, the TAU response from MME to
UE can replaced my any other message which MME sends
the updated TA List to the UE.

In all of the examples, as the state of UE may be turned
from CONNECTED state to IDLE state soon after TAU
before getting the policy from the MPF, MMF or UE may
keep the UE’s CONNECTED state before policies updated or
extend the timer which UE’s state changes to IDLE, to avoid
unnecessary service request or paging. If UE’s state changes
to IDLE, in current 3GPP mechanism, to send the updated
mobility policies to the UE, network has to send paging
message, to find the UE, or the UE has to send the service
request.

Based on the method embodiments above, one embodi-
ment of MMF is shown in FIG. 13. The MMF comprises a
receiving unit, an allocating unit, a TA information unit and a
storing unit. The receiving unit is configured to receive TAU
request including the current location of the UE from the UE.
The allocating unit is configured to generate a new TA list
according to the network topology stored in the storing unit
and the current location of the UE in the TAU request. The TA
information unit is configured to send a TA information
including the new TA list to the MPF to update the inter-
system mobility policy.

Another embodiment of MMF based on the method
embodiments above is shown in FIG. 14. The MMF com-
prises a receiving unit, an allocating unit, a checking unit, a
TA information unit and a storing unit. The receiving unit is
configured to receive TAU request including the current loca-
tion of the UE from the UE. The allocating unit is configured
to generate a new TA list according to the network topology
stored in the storing unit and the current location of the UE in
the TAU request. The checking unit is configured to deter-
mine if the TA which the UE is moving into is a special TA
according to a special TA list table stored in the storing unit
and the new TA list by the way described in the step 103. The
TA information unit is configured to send TA information to
update the inter-system mobility policy. The TA information
may be sent to the MPF or the UE. In case of MPF, if the
checking unit determines that the TA which the UE is moving
into is a special TA, the TA information includes the special
TA. In case of the UE, the TA information includes the new
TA list and a mobility policy request indicator if the checking
unit determines that the TA which the UE is moving into is a
special TA; if the checking unit determines that the TA which
the UE is moving into is not a special TA, the TA information
includes the new TA list.
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Based on the method embodiments above, one embodi-
ment of MPF is shown in FIG. 15. The MPF comprises a
receiving unit, a updating unit and a storing unit. The receiv-
ing unit is configured to receive the TA information to update
the inter-system mobility policy. The updating unit is config-
ured to get the updated policy from the storing unit and send
it to the UE. In this embodiment the TA information to update
the inter-system mobility policy is the special TA which the
UE is moving into.

Another embodiment of MPF based on the method
embodiments above is shown in FIG. 16. The MPF comprises
areceiving unit, a checking unit, a updating unit and a storing
unit. The receiving unit is configured to receive the TA infor-
mation to update the inter-system mobility policy. In this
embodiment the TA information to update the inter-system
mobility policy may be the new TA list allocated by the MPF
and be sent from the MMF or from the UE via a mobility
policy updating request. The checking unit is configured to
determine if the UE is moving into a special TA according to
a special TA listtable stored in the storing unit and the new TA
list by the way described in the step 103. The updating unit is
configured to get the updated policy from the storing unit and
send it to the UE if the UE is moving into a special TA.

Although the invention has been described through several
exemplary embodiments, the invention is not limited to such
embodiments. It is apparent that those of ordinary skill in the
art can make various modifications and variations to the
invention without departing from the spirit and scope of the
invention. The invention is intended to cover the modifica-
tions and variations provided that they fall within the scope of
protection defined by the following claims or their equiva-
lents.

What is claimed is:

1. A method for improving Network Discovery and Selec-
tion suitable for a User Endpoint (UE), which is moving into
a new Tracking Area (TA), comprising:

receiving, by a Mobility Policy Function (MPF), a new TA

List from the UE, wherein the new TA list is a list of a
plurality of TAs allocated to the UE by a Mobility Man-
agement Function (MMF); and

updating the mobility policy of the UE if the new TA is a

special TA covered by different networks wherein the
process of updating the mobility policy of the UE if the
new TA is the special TA covered by the different net-
works comprises:

checking if there is a common TA in a special TA list table

stored in the MPF and the new TA List;

sending a updated mobility policy to the UE, if there is the

common TA in the special TA list table and the new TA
List.

2. A Mobility Management Function (MMF) for improv-
ing Network Discovery and Selection suitable for a User
Endpoint (UE), which is moving into a new Tracking Area
(TA), comprising:

a receiving unit, configured to receive a Tracking Area

Update (TAU) request including a current location of the
UE;

a storing unit, configured to store network topology infor-

mation;

an allocating unit, configured to generate a new TA list

according to the network topology information in the
storing unit and the current location of the UE in the TAU
request, wherein the new TA list is is a list of a plurality
of TAs allocated to the UE by the MMF;

a TA information unit, configured to send TA information

including the new TA list to update a mobility policy;
wherein the MMF further comprises:
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a checking unit, configured to determine if the new TA is a
special TA according to the new TA List and a special TA
list table.

3. A Mobility Policy Function (MPF) for improving Net-
work Discovery and Selection suitable for a User Endpoint
(UE), which is moving into a new Tracking Area (TA), com-
prising:

a receiving unit, configured to receive TA information to

update mobility to the UE;

a storing unit, configured to store mobility policies;

a updating unit, configured to get an updated policy from
the storing unit and send the updated policy to the UE if
the new TA is a special TA covered by different net-
works;

wherein the MPF further comprises:

a checking unit, configured to determine if the new TA is a
special TA according to the new TA List and a special TA
list table.

4. A method for improving Network Discovery and Selec-
tion suitable for a User Endpoint (UE), which is moving into
a new Tracking Area (TA), comprising:

receiving, by a Mobility Management Function (MMF), a
Tracking Area Update (TAU) request, including the new
TA from the UE;
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allocating, by the MMF, a new TA List according to the
new TA in the TAU request, wherein the new TA List is
is a list of a plurality of TAs allocated to the UE by the
MMF,

sending, by the MMF, the new TA List to the UE;

sending, by the MMF, via the UE, the new TA List to a
Mobility Policy Function (MPF), for updating mobility
policy of the UE if the new TA is a special TA covered by
different networks;

wherein the process of sending the TA information to the
MPF comprises:

sending the TA information to the MPF via the UE,

determining if the new TA is the special TA, and

sending the special TA to the MPF if the new TA is the
special TA.

5. The method according to claim 4, wherein the process of

sending the TA information to the MPF further comprises:

sending the new TA list and a mobility policy request
indicator to the MPF if the new TA is the special TA; and

sending the new TA list to the MPF if the new TA is not the
special TA.



